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(2) ^2 000-23002 ( P 2 0 0 0 - 2ch%A ) 



[fg*«2] mmsm^yx^m^-^y^^^iz 
i>mm-*iffi.-cb&m&m 1 iztmco^^^/^^ y . 

co3ttt±t y u- v vxmmwzfrh tti>iz^m& 

uyxcoimmzii, imZVU-uyx&ZWs&m&u 
yx<r)mM&frt>nm2-£& z t *w&t-tz>m$(m 1 

4 fcli 2 lzim<V¥i/'?/l'*j X y . 
[00,011 

[0 0 0 2] 

m^mmi %m#*wm>mim<m&iztt 

T. "riSftUX^yfi^Rcomz&h. iof^;W 
(Charge Coupled Device)!^ 

? * v a- vm<r>3im&Mzm'&% ^ & ? tc 
[0003] zcoxo^fj^f^^^x-it, mmv> 
^uT^^A-fbL. #.mz&txm«%M)!mm<?)u 

>X* i&tcffi^fc-tfTfflV^ i 3 tc-f &i§Sg#=5r3 
[0 0 04] 4fc. fgig-SRl^tf^oifcD&Jg^M 
L?t x p< 5 t ggis fix v *s . 

[0005] dWi 3 tCl^>-X3^^<0^xAtC-rS 

Sitftxm^&Z t&X'Z &cr>X\ 0 y btf 

K<. Lt^$m-m.vy^^ym<r>vyXi:^mx^ 

[00 06] 

>-X##X5#ft*>i^aj-t&«k=5:D*M 
[0007] 4fc. ffiiS-BBl^XM^Olff^i'Xfc 



[0008] #»BJi, i<7)J: d SrWffc^T&Sft 

TttsoT^-^T. mmuyxt Lx-$mis>x*m^h 

[0009] 

k, ^^^5*fr^*SiTJt3<^U>X*^^|,a 

ti. mmmzit, mssmuyxtmA&mvxmx!. 
7*ftwzim*imzffitf(.ztix^$, z t zimt 

~thT : J?H'liXyl l Z£~>xmiZtl&. 
[0010] Z<r>f : J^lV^^y{Z Xtlii . ?HH05fc: 

uu mfrmzx^xmMXsyxzmtfimkWz&x 
m}zv**y*temzimz-£2>ztiz£'<). m&v 

yxm*y*ftftizWtoZti&. zixlzX*). Wtm 

miz** y^m^miz^^im^^-th. 

[0011] 4*:. M&uyXtfmM-VRl<y#*yt,z 

hmm^imx-hzmniizii. ms-muy^^y^mm 
vyxz^ntumm-thzbiFX'* , 

[00 12] 4fc % S»b->-X<07fell!l±^Ul/-l/^X 

m#gEs$*i& tittc tmisyxwimmz o v— 
^yx&£mm&i-yx<r>^Mfre>ftmzi*:&m& 
iiA lt s feji»p^x*« >j u-u yxmzmm 

[00 13] 

[0014] fy^W7lll Bl— 3tc*-r«t7 

l^yXA^^sfi^^^xs o i ^fiii^s^3 tx 
mfcztLX^z. 

[00 1 5] mi**y*ft2te. 04^-r.fcdtC. 
^rtSClrBfcr'J v-X^O^N'a^-y h?^h50lS: 

^•thtki>iz, c:<o^*3^y hv>vh5 0i(CHirie 
mmuyx3o lffmmztix^h. 4*. v>>h5 

0 1 Offlte^BWilXO^b^^ > 5 O 3*<tait^^-C 
fcO, Z0)m*\-L#?y5O3ZWL>LtsZbX'm& 

^■yxirmm^xissL *)ft-?z t h <t d tc^roT 

0, :nt:J: 0SI^^^X3 0 1 03c«i*<«rtgi:^^ 

[00 16]frfE«^^^X30Ui. S5StX06fc 
^-TJ; dtc. R^col->-X«IH3 0 11k. Z<r>uy 

xmm3 o 1 1 ftcomi®wizw.®i*tifzimi'yxmm 
3012k. uyxMM3 o 1 1 ntamiz&vtotuzm 
m^yxmm3oi3k. ^muyxmm3 oi2iz^ 
m3&f*tiwmvyX3 oi4k. m&mmi-yxm 



( 3 ) PJ2 000-23002 (P2 00 0-23A) 



sb 3 o 1 3izmm3mztitzwffii'>x3 o 1 5 1 

s pyX£|Il3 0 1 1 tfMiev^y h 5 0 1 fc*f L 

b 1 2aiXmiff^>'X^ii3 o i 3«u p-yx^si3 o 

uyxmmso i loupjEKioT. f^sfi^yx^ 
H3 o 1 2Rx/wmu>xmm3 o 1 3t>^yxmm3 

0 1 1 ^LT7t«Lh^iKSS«^18^i:^SixT 
vvg> 0 

too 1 7] m&M9*fr2£Mu mmvyX3oi 
emmLcoWj&mz. mmm? t u<oc c d 3 0 3 
#m&$*u §^>(c. mteccD3 0 3 ta^i/yX3 

0 1 tcorawi. wmu>x3o ifrbnwz&yttc 

CD 3 0 3fZi£fft3l£&£tf><oy ls-ls^XjRS 0 2*! 
[0 0 1 8] CKOi^fc, UyX*3 02 Srffl^ 

Lxmt&--wu7$x?ff)3iiWi\s>xzm^&Wr£. m 
s-Bs ^ 7 fi * y t mmvmn *mm- h t&>\,z\s. . c 

C D 3 0 3 <7)-»M X*?4 IV J* xiz-t h-xm 
tfhhtf. ^(OXd^McoccDkt^^O^^z 

m<wmmmx'$>&. /iNi<occD^ftfflti, 

1\ iKAimtfft^W ZZ\X\ ffi&i'>X3 0 1co 
^mmWi^z U l/-uyX^3 0 2 SrIEBLT . >m 

Vtz0)X'<k%>. 

[0019] ^wmiztsWhv-yXisXT-MimF? 
-rvyhx-ffifcztixa*). af (sm^M) -ae 

( eu^tu) ffl<7>«»it§*^y-x3 0 1 puz&lx 
w&. ^^7*f*:2ffli3&>^>«. tmmwmnfrtf^y 
h 5 0 1 tcigtt^>^^5 0 2 (H4 ) zitLxmm 

VyX3 0 1 fcfeii$*u «l*PyX3 0 1 (*KDV-f ? 
D3yti-^3 1 0 (01 OXXsfXU aybsZL 

imgmzMWLxM&mftZffo. 

[0020] 05RtX06^-r«td^. 
*«j2rtc7)BoiBv>yh5 0 1 <Dj*«ftaglc<j. 

(Hioco4o) izx-yxmmmmzti&g&Ts oe 

~?*7yV5Ql(r>5Ymmzi>*(T50 1 a# 

^cov^^hi^^Tsoiatfra^rs 

0 6 b tT V »4 . «o T . 5 0 6 tfXUiKIB 

mizX^X. -5">yh5OHi0^t^rvW'f Ktffft: 

C#->TV>?>h 5 01^3*7 Mfr&3iVtV)&W 

yxiyi3 0i i**5»lrfri6j(;jiiiaftfc^«it. £4> 
?*H3 0 1 1 k#J>tk&$%tiX\,*&»m\' 

yxmm3 o 1 2mfmm^>xmm3 o 1 *x 
7MM3 o l lcommwuzM^tx^MsJj^zmtat 
h&wmA-f&xoizft^x^z. 



[002 1] #^«f!3 0 1 l<7)ft*31A# 

J&fcisvvt, TM6iz5jk-?£dl,Z. ^^5MB30 1 lcD 
5fe«{i^^5*f*:2tfOMffii:(ia'c5-i:^0, itirSf^y 
X»H3 0 1 3{i^yX^P3 0 1 lMzZZ&ZtimZ 

fix . ms>vyX3 o i mm-£fatfxi* 2 rtc: 
lcommiiitimizjo^xii. msizv^txoiz, u> 

X^fl33 0 1 l\**<Dimim^Xt)*y*W2frt>m. 

mu w&\syxmmo-i3\s.*:<Mm*^x\'y 

XMBH3 0 1 l*»&S5ifiU H^tj|gl/yX3 0 1*i 

[002 2] dcoid^g^P^XSO lcojliilW^ 
<i. 0 35.1/^9^^ dtc. ^^53js#:2c7)^(BIffi 
fcgtt^ix^x^'f HA-f •v1-frL>Tj:&m£\'>X&Wl 
mx-i v1-5 0 5<7MmzJ;-?Xfihtl&. BP*>. tree 
*-f>y^5 0 5£. tu* («^U-^X3 0 1cOjt{l}^r 

-^4 0{ZX-yXm^^T5 0 6*%f^rt6j^0te 

iil/yX3 0 iwmtiiLxmiiivmb%:&. M 
C t* (ig&uyxemxJTft) *^x?a 

*^fT 5 0 6*^*(6]^|5HS U, ®l/yX3 0 1 

[0023] tz*>x\ mmmis>X3o urnx-? 
h t . mmuyximw^y h 501^, m&uyx 

3 0l<7>%Wikl}tZ%i&ZtiX^2>VV—l'yX&3 0 

2tzm&LxL&o. zzx\ zcDmsmmxiHmz 
mt&tztb. m&uyX3o lotmmz^ vis—uy 

X^3 0 2{i@7-Q9^-rj;dfc. 3^Ltl3c^ 

&wrjjmiz : &mLxm&i'yx3 o 1 <o5ia?83&^#s 
u ^w>-x3o i^a}^«st^7c^3\miifcs 

a^giufii^ u u-uyxi 302 ^^-ri»^» 

mf8.cr>Vy?WM (.m^frtt-?) ZftLXfthixhtbi, 

it. mim®\'yx&mmx<i y+50 5<?>mmzm^ 
x. mmi^yx3oi<r>mx. jiffi»i#(^®tTffib 

[0024] t-riec C D 3 0 3J±. MBUyX3 

0 l<5Di*Mi^tctv»>yf 50 l timi%^®m.iz*> 
[0025] luia^^ 7#tt2<0£ffi9SB{;:tt, ^^E U * 

- V8<7mmmxu -/ h 4^ig^^>n. ixn.y h 4 

2<Ommxa -y h40«Wi s t 1 ^*^^*^ 7 1 

yt;^yta-^ 19 (01 0 ) &mt&t&><r)zi 
*??21 4i)mift>tlX\^h. 
[0026] %t>iz. MIB^^7*i*2<7)Wffi^{i. m 

mmm^-^m^ ( tr*-? r -y yy-i,zi®% ) st^ 

f a^B»<7)ll4i«^^ Srff 0 *rtf><7)?8& ( L C D b 

^0) m7jk&ioimwbiix^&. $4>tc. ^^5* 



(4)^2000-23002 ( P 2 0 0 0 - 2<$S»< 



f* 2 <0HW&TKUU * * 'J K 8 Kfef*£;h.l>B& 
-f Kx-f -y^-i 2#W'o*xtv>.5>. z.<nrf&9tMi* 

5 Hi. l/8fc l/2 0<D2^<Off3®^KA<jiliRf£ 
^TtgTfcO. WitfffiWMftfcX'f vtM 2££{::X 
5>f JBJ«K=l/'8#*l£5£$*u ' 

-f Kf&fc. ffi^*K=l/20*i|SS$ixS. 
[0027] fifiEBWIibgX^ -y^- 1 20>T#fc«* 

/S£^-h'S£x4>y7M4#t&tt<i>*VCV^. JHB 
SSI 0^W^^-rst-KTS>S. 8#/S^£fc-F 

[00 28] ffifBLCD^gftl 0?)Jb:frK:ii. 

-fSfctfXOfcO (131T. U P X>( -y^-i:«rrS) X'fo 

ttfa\ l za-?m r )^-htzih<7>ij<?) DownX^f 
■y^-i:«rt^) 

[00 2 9] 4fc % ^^7*i*:c7)±MCc«. u-^y- 
X-f - V 1-frt>%&WMx4 •y^-PS*^(tfeilt*J , y. 
«iglX4 y^-PScOSIW±. vTUG<7>±miZ®m 

r^G<7)rtg?»i««e^tC^:-5T*J 0 , ROBarc%£ 2* 

[ 0 0 3 0 ]£*>»;:. yrgi5G<r)Btr®±a5fc«. SI 

[ o o 3 l ] H l 0<i, fy^;W^ 5 1 <7fflW%k*?jk 

[00 3 2] mrECCD3 0 3«i. ^V>X30l. 
■J l^-l^>X3 0 2tCi 9&«£ft*&¥#cOft^« 
R (#) . G m) . B (») cOfeJjg^B^fi^ 

414. CCD3 0 3«|gl!)Sr©lffll-r?»^cO#8co^>f 

[0 0 3 3] 9 A Sy^'x*!^- ?3 14J4. ;SM 5 
>^JPHIS52 0 2*^Mm$ixl>»£?u-y 

iccd303 <nmsm\wm^$:$i}£.-t& hwx-b & . 

;M $ 5^2>x*U-*3 1411 {FQ;UiTf 

7 (EiiJIPj&/*rr) <r>*A S^fl-^. S-BStcogft 

j*ftW) gW5?n-y?fg#£&J«U CCD3 0 3fc 



[00 34 ] fi#jn.aHIgS3 1 3S4. CCD3 0 3H 

m^*mzmti>cr>x'$>&. mmm®&3 13 a. c 
ds mmzMy-yyvyf) msstAGc 

-fyavFo-AO [US&ii^^rU. CD SHIM* J: OS 

[0035] A/D2&SS&2 0 5 14. BflMg-9«>««X 
ft^£ 1 0 h'-y bCD7 ! i;?)\sm^< l Z$m?& %>CDX'& 
h. A/D^&S|2 0 5(4. ?A $>7M®mt,20 2 
*>^A:fi$ix6A/D^fflo? u-y?fcg^vvC#B 
(T-y-a^ft-f-) 5: 1 Ob'-y KOt^'HI^ 

[00 36] S^^ffliEIlIjfS2 06»5. A/D^8I3§ 
2 0 5T'A/D^?^BSft-^ (KIT. B*^-* 

fcud ) 2 0 7ti. rffljEf^c^v^f >x 
•ti-TW^Six^idtc. R. G. Bi^MMISf 
— ?cn\s'<.>Vgm$:fio1s<?)X'hh. WB0S82O7 

±vmwu2 1 imzhz>u^)i^mT-zfjuzm 

V%TR. G. BO#fe^7)-c0BS7 ? -^Ol'^&^ 

<#eo«^ ) <±^#«i«a52 1 1 os^b««h 

[0037] r*UE@B2 0 8ti. B*r-^<Or#tt 
5r»IE-rSi.WT'*>^. rffiE0SS2O8{i. r^tt<0 

[00 38] B«^^&U 20 914. rMjE0SS2 0 8ip 

t>&iizixhwm'r—?*smth**:vx'*>i>. mm 

^*U2 0 9tt. l^U-A^(Omm^&i:^LX^ 
h. •t^h-h. BIM^U209J4. CCD303*«n 

4tfmm<Dwmtti,x^&m&. nxmwmtt^wm'r 

[00 39] VRAM 2 1 0<4. LCD^SSlOtcS 
4^hiI«f-^<OA' 7 7 r^t'JTfcS. VR 
AM 2 1 Oti. LC D£^& 1 0 coBmScfcitfet^B 

[0040] 8«N£«*0Bfc*JVVti-ts CCD303C 

«t o 1/3 o (#) te^jg^^tL^Bmo^-BSx-^ 

A/D|g«Sf|2 0 5-r*iiElHl8S2 0 8tcJ:OBlrg 

ZttUz. £tmmU2 1 1^UVRAM2 1 0 
iz&mzti. LCD^SSl 0(;«S^n4. CiixtcJ: 
•? »8£g»iLC DISCS' 1 0fc*^§ix^ffi«tcj:'9a 



(5) ^2000-23002 (P20 0 0-27-A) 



m®2 1 ix-mfecom^umwrnztifz®, vram2 
lojceaisfu lcd^spi o^B***$/ii.. 
[oo4i] zcotz. ±mm®2 1 aa** 

'J 2 0 9 amm^r- 9 60* ifeSfrfrO^ ^ h 7 X h £ WS'J 
3 1 0^LTAF7?fiX-^205JSllfflltl>; 

fc <t o T , ^nMflasttft-*-* . 

[004 2] £9i8JfflIF5-'fA2 04(4. 

^0ffi^^^iUcffi^$iJ«-rSt><7)-CJ)0. AFT 
^f-aX-* 2 0 5 tmmzV>X~?-4 ay 3 l o $r^- 

tm efffgea^ 502, Ax/mmi- yxm^rn^ 3 2 

[004 3] *-HI/F212ll K8-^ 

3(4, /N'-yt^avei-^ 1 9 £3HI*n?g(c*1-g|5Jg 
TJ>6. 

[004 4] RTC2 1 9(4. mBUm^WQ? &tztb 

[004 5] ^WU2 5 0(4. ±a£Lfc. U P X-f »/f 
6. DownX-f -yf-7. i/-Vy^-^y9> IS^ 

'yf-ps. EBi^x-f 'yf 12. mrn/m^- 

[0046] £{*fW*IPSB2 1 1(4. ^^na^ti- 
9frt>%<). ±MLfcmBU>X3 0 1 rtSV^^ 7* 
#2 rt<O#a5«60^»^^rtS«(c®lffll LTf-^^*^ 

[0047] £{fcfg|ffilg|52 1 1 (4. iiina»i«ffe<ofEia 
Jt&JSSrfTdfca'Jfc:. 7 4 1V9 V yWSmZft oy -r 1V9 

[0048] amy < wm*. ^9 ivy a iv9 iz «t 
oies-r^^B#^^^^^«iELT#ifi5(cw-r^, 

= 1 / 8 . 1/20 o-eii w(cov >t . mmm^m 

IB£S5* , >& 2W®P) z r : J9)Vy 4 /^<D-£ff-5«3I<7>T 
i^/v-:? -r T v^& . 

[0049] B?Eie»B^RgP(4. BflM * V 2 0 9 
£>BS£x- * £ BE^-Jii LT X * U H 8 fc3E»f-* 
£^A*4/PB&tEliB«fc££jiSW-&. lfiSiffl<&£ 
j£SB(4. Bflt** »J 2 0 9*^7X^^aE^ri6j(c^3EU 



[ o o 5 o ] *fc . immm^mi. mmx* y 2 0 

9#^£BSx-?5:g!*mU Ztit><7>mmT-?lz 
2&7EDCT^jfc. ^VV^fcl&TjJPEG:^;: 

yrtww-*. 

[0051] £«0i8lgB2 1 1 (4. SS^E- FfcriJV^ 
T> y y 9 tz J; Ditf£*«£ *l£ fc . « 

f^^(cBM^ * 'J 2 0 9 (cK 9&£;h^B0<5O-9\k 
^-f;UB«i:£^*iS^X^ -y^l 2T^^iTJt£E(g 
*K(c«|; 0 J P EGMtJ: Dffif8$*i*;ffiKSB&i: £ 
±J£ S^B®(cW-TS ^ Stiffs ( 37#f, 

«. a^M^^oitfs) tmzwmmz**: 

-¥8iz§sm-&. 

[0052] f^W^^CJ: iXSMZtitzWm. 
(4. ^ ; Ey^-K80§4$r6 4MBi:LJti:§(C. ffi 
^ 1 /2 0-C2 3 0 nvcoB&frteifiiJIg-efc ») . # 
3V(4^^«^^t J PEG^T-ffi®Sft*iS8?«JK 
«ISf-^ (16 0 0X120 0B») t-tfi^/l' 
«^fflcoB«x-^ ( 16 0X1 2 0B*) *^Eil§ix 
TV**. /tirtJfEX I F»^coBffi7 

Tj;vtLT%t.ozt t^imvh h . 

[ 0 0 5 3 ] 0 1 ~0 1 0 fc*Lfcr V9A>1i* y? 
(4. S»l^>-X3 0 1 £3&fj£-£TJS^£fTo*<7>-i=>. 
S^^T^(4S^W>-X#I!>fflX>f -;f505^aj 
fflJtCX^ KS-£T»i^>-X3 0 1 5rifcP$-frS. CI 

iuz£<o, imisyxcviuim . imms 
cm®izmmt%?>. zti. Mmtmznomi. mm 
vyx&mmx-i * 5 0 5 ^Jiajfflicx^^ h$*t 

M&\syX3 0 1 iSr^aj$«il(4*^V\ 

[00 54] g^uyX3 0 liOiJbR^osaa^. 01 
1 (c* Lfc 7 a -^--v - h Sr#gg L^mW-th . 
[00 55] 3rfc. COHSg®!ST(4. ^5*«c2rt 
W4. Jg^l^>-X3 0 KOilillft^^fc-r&E^L 

p s^^io^a^i^^xs 0 1 *^ajtt»«oB#(4. 
sf^LT t, . gf^>-x3 0 1 commmmhft^ 

Xd\iZ^X\^h. 

[00 56] t?. Xtv7 (WT. Xrvy-ZXt® 

-t) 1 ox\ mbvyxmm<n>x=>4 7fso 

5tfimMiz%~>t:ZkZ&}ii-fZt (#10(CTYE 

s ) . # 2 otsi^k^*^* o frzm^h . m&®ft 

*X'btltf (#2 0(CTYES) , ttMZitXit*t>% 
WX\ #3 0X'UyXav9$:®ftLX&7<§m*m 



(6) ffl2 000-23002 ( P 2 0 0 0 - 2477A ) 



jLU &tz. #1 OX'Xyj YX4 

5 0 5*OTWc^^^^fc^aiL^V^i, (#1 

I 0 0 5 7 ] # 2 0T. JMMWWTSr (#20 
fctNOK #4 0tl/yXn 7 ?»L 1 #5 0T' 
Jii^ yX/\com^^^iiBr tfctt. # 6 0T«gPF 
oTT'*>i»ii:?rLCD^^10fc«^$-frS. *L 

t> #7 0T^T5 0 6£[Hi!ie$ii-Tjgf^>'X3 0 

l£ttllf^S£T-»A£^^y?->-ri>. Srfc. 
S!£l^X3 0 1<Oi§Ai:P3l$t;:. «JP-P>-X&3 0 
2*iffl!l^c^Ki»JlL. S^^^Xt^^ftli^t-S.. 

[00 58] &ib\ JjLt<^Jfe»®T'«. Jgf^^XS 

xi^vt^5*ffl^^l^X£i^l^Xi: LTffl 
V vc t> J: v *com£. mi£Ltz£o c?|8}jB«:fc£ 

[0059]^fc« ±te^fi®«-C<±. itlB*tWTlS» 

wx3 o i it** =7^1 n\z3z&,z.wb*ii.hm$L 

Xt£&->XM2tfm%&. L*»U ±X<r>VyX^fj^ 

a. mm^r &wmu^xtf**7*to2.wz%£L\,zMti 
zn&xoitmiRk Lxtsmimmifflmiiz^L. 
iz-u^/j^^m^mtHLxh. **7cr>mmim 
tzttLim&&to±mtz t ^o%)miz&wz%\,\ 
[00 6 0] &fz. m&u>x3o Kvmxmz^ vu 
-uyxm o 2i*%fflLtw3iz-t&mijfoizimim 

T&ffifSLb Ltzifi. U U-lsyX&S 0 2(0^ift*|6Hi 
c: its d i: 12=5: < . *: t xfcr3Pfrfrft&;fir<0 

CCD3 0 3fflIt»lftLTt iV^U ftHLfcyp-W 
VX^<0# i; * f @3c^-& J: ■? £ 9 0 &®MZ itX h X 

w vv-\svxmi i mm<r>i'>xx'&j8.zix 
h%&\,z\&. &\s>xc?mwrti$\vm%'>x\vT:{>i: 

[oo6i] tic. im^yxwmmmtLx. &e 

T50 6h~?*?yY50\ COftmcO^T 5 0 1 a fc 
OtZitX. *^T5 0 6^lHl!iS$-fr*^^fflL^ 
tiK ZtUzmfeZtl&ZtkiKW 
[0062] 

iwnvmm ^^mmt. ±M<w>&x'hhfrt>. # 
m§mizii. &®^mzx-ixm&is>xz%fflj}ftik 
-xtzi&A&mzitx. **7*&mzti:mziti>ztiz 
.to. mmisyxztxy^frmzMti-t&zttfT* 



yxtfmm LxtmtzwBuz%& t ^ 

[0 06 3] ttz. m&u>xtfmt&-mi>y**7iz 

uyx&zcr>££mm-?zzttfT% . m-asv^* 

[0064] £tz. m&U>-X<D%MLktZWiW.ii1vrzy 

iy-uyxjki. mmi^yx^itm^izw^v-yxcrm 
\y-uyxmtmkLxtkmmfttfffift>i\hcozffi± 

it&ZbtfX'ZZ. 

[0i] z<omi<o~m&mBizm&T : -s?ru*x7cr> 
^mmmmmx'hh. 

[02] |Sjt<-r^/^^5cOWM0-C'J>.2.. 
[03] Ht<7 ? ^;P*^5cO||!l®0T*fcS. 

[04] Rt<fy7^5(o. i^t-yx&^u 
[05] mi< : ?i;?)i>**ycr>m®mwmT$>&. „ 

JHgL'VXoB 1 —3 fc^cUtrr VfjMn* ^comffllk 
*Wct7nv7mX'hh. 

[ 0 6 ] jgf*P >-X#ifcH L^«»TOf ^* ^7U^ ^ 7 
^gnWM0-Ci>l.. 

[07] ^l^^X^tfcPL^aCfcttS^x^;^ 
p<7<WBriBfflS0TfcS. 

[08] mB\syx&mivtzttmiztiv&7i;?ji>$ 

*y<rffimmX'£>h. 

[09] i&s*w yx&ttm Lfzw&izisifz nr-jtix,* 
[010] 0i~09tc^Ufo7 r ^;^^5<o*l®^ 
[011] Sf^l^^XcOitJai&aSr^-r^n-^-h 



1 • • - • 




2 • • • 




10 • • 




3 01- • 


■tmuyx 


30 2 • • 


■yu-uyxm 


303 • 




50 1 • 




50 1a- 




505 • • 


■tmuyx&mmxj <,+ 


50 6 • • 





(7) .^2 0 00-2300 2 (P2OOO-20 



CHI ] 



[02] 




PS 9 



6^ 

















1—2 



[03] 



[04] 



/ 





/ 


i 

ft/. 

ih 1! 




301 


'302 




3015 




[06] 



[09] 



3013 



V 303 y 



3014 506 




3015— f 

3014'' ■ . 




f < Q _L 



505 



(8) H2 000-23002 (P2000 - 20?A ) 



[07] 



[08] 




r-SW 
-7 

— V 



PS 9 



10 



.302 



r l 
* / 



12—CD 



[01 1 ] 



jaw?. 




1 



#3_0 



uvXo 










- ) 



C ) 



(9) (12 000-23002 ( P 2 0 0 0 - 2chiJx$« 



[BIO] 



a 

3 



o 
in 
cm 



CM 
CM 



a> 






f 


8~ 


fa 




\ 








f 


CD 


it* 




IT) 

o 



CO 

CO 




Date: April 8, 2005 



Declaration 

I, Michihiko Matsuba, President of Fukuyama Sangyo Honyaku Center, Ltd, of 16- 
3 f 2-chome, Nogamhcho, Fukuyama, Japan, do solemnly and sincerely declare that 
I understand well both the Japanese and English languages and that the attached 
document in English is a full and faithful translation of the copy of Japanese 
Unexamined Patent No. 2000-23002 laid open on January 21, 2000. 



Michihiko Matsuba 



Fukuyama Sangyo Honyaku Center, Ltd. 




DIGITAL CAMERA 

Japanese Unexamined Patent No. 2000-23002 

Laid-open on: January 21, 2000 

Application No. Hei-10-186412 

Filed on: July 1, 1998 

Inventor: Shoichi MINATO 

Applicant: Minolta Corporation 

Patent Attorney: Kenichi TAKATA 

SPECIFICATION 
[TITLE OF THE INVENTIOIN] DIGITAL CAMERA 
[ABSTRACT] 

[Object] To improve the portability of a digital camera using 
an interchangeable lens as a photographic lens by downsizing 
the entirety when photographing is not carried out. 

[Composition] A digital camera provided with a camera main body 
2 and a photographic lens 301 formed of an interchangeable lens 
attached to this camera main body 2, wherein moving means 505a 
and 506 that advance and retreat the photographic lens in the 
optical axis direction are provided, and when photographing 
is not carried out, the photographic lens collapses to the 
inside of the camera main body. Thereby, projection of the 
photographic lens can be prevented when photographing is not 
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carried out. It is desirable that the photographic lens 301 
is also attachable to a silver salt single lens reflex camera. 
In a case where a relay lens system 302 is arranged on the 
optical axis of the photographic lens inside the camera main % 
body 2, the relay lens system is collapsed from the photographic 
lens retreating path to avoid contact with the photographic 
lens when the photographic lens collapses. 
[WHAT IS CLAIMED IS;] 

[Claim 1] A digital camera having a camera main body and a 
photographic lens formed of an interchangeable lens attached 
to this camera main body, wherein 

a moving means which advances and retreats the photographic 
lens in the optical axis direction is provided, and when 
photographing is not carried out, the photographic lens 
retreats so as to collapse to the inside of the camera main 
body. 

[Claim 2] The digital camera according to Claim 1, wherein the 
photographic lens is also attachable to a silver salt single 
lens reflex camera . 

[Claim 3] The digital camera according to Claim 1 or 2, wherein 
inside the camera main body, a relay lens system is arranged 
on the optical axis of the photographic lens, and when the 
photographic lens collapses, the relay lens system is retracted 
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from the retreating path of the photographic lens. 

[DETAILED DESCRIPTION OF THE INVENTION] 

[0001] 

[Field of the Invention] The present invention relates to a 
digital camera. 
[0002] 

[Prior Arts] Recently, according to development of 
semiconductors and image processing techniques, in place of 
silver salt film cameras using silver salt films, digital 
cameras are spreading. Basically, digital cameras 
photoelectrically convert an optical image from a photographic 
lens by an image pickup device such as a CCD (charge coupled 
device) or the like, image-processes the output therefrom, and 
stores the obtained image data in a recording medium such as 
a memory card. 

[0003] In many of these digital cameras, the photographic lens 
is a fixed type, however, on the other hand, it has been proposed 
that the lens is made interchangeable to compose a system in 
that lenses with various focal lengths are freely combined and 
used depending on the situation. 

[0004] In addition, a digital camera has also been proposed 
in which an interchangeable lens of a silver salt single lens 
reflex camera, that is, a single lens reflex camera using a 
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silver salt film is available. 

[0005] Thus, when a lens interchangeable system is employed, 
lenses with various focal lengths can be freely combined and 
used depending on the situation, and this is very advantageous 
for users, and makes it possible to effectively utilize the 
advantages of the silver salt single lens reflex camera when 
a lens of the silver salt single lens reflex camera is 
available . 
[0006] 

[Problems to be Solved by the Invention] However, in the case 
using the above-described interchangeable lens system, the 
photographic lens is structurally attached to the front side 
of the camera, and this makes the photographic lens project 
from the camera main body, resulting in an increase in size 
of the entirety of the camera and low portability. 

[0007] In addition, when a photographic lens of a silver salt 
single lens reflex camera is used, a relay lens system for 
forming images of subject light from the photographic lens on 
an image pickup device becomes necessary, and this makes the 
problem more conspicuous. 

[0008] The invention was made in view of these circumstances, 
and an object thereof is to downsize the camera entirety and 
improve portability when photographing is not carried out in 
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a digital camera using an interchangeable lens as a 
photographic lens . ' 
[0009] 

[Means for Solving Problems] The above-described problem is 
solved by a digital camera having a camera main body and a 
photographic lens formed of an interchangeable lens attached 
to this camera main body, wherein a moving means that advances 
and retreats the photographic lens in the optical axis 
direction is provided, and when photographing is not carried 
out, the photographic lens retreats and collapses to the inside 
of the camera main body. 

[0010] According to this digital camera, when photographing 
is not carried out, the photographic lens is retreated rearward 
of the optical axis direction and collapsed to the inside of 
the camera main body by the moving means, whereby the 
photographic lens is housed inside the camera main body. 
Thereby, the entirety of the camera becomes compact when 
photographing is not carried out and its portability is 
improved. 

[0011] In addition, when the photographic lens is attachable 
to a silver salt single lens reflex camera, a photographic lens 
of a silver salt single lens reflex camera can be used as it 
is, and the advantages of the silver salt single lens reflex 
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camera can be effectively utilized. 

[0012] In addition, in the case where a relay lens system is 
arranged on the optical axis of the photographic lens and the 
relay lens system is retracted from the retreating path of the 
photographic lens when the photographic lens is collapsed, it 
is prevented that the retreated photographic lens is prevented 
from coming into contact with the relay lens system and 
disturbing the collapsing. 

[0013] 

[Preferred Embodiment] An embodiment of the invention is 
described with reference to the drawings. 

[0014] The digital camera 1 includes, as shown in Fig. 1 through 
Fig. 3, a box-shaped camera main body 2 and an imaging part 
3 having a photographic lens 301 formed of an interchangeable 
lens of a silver salt single lens reflex camera. 
[0015] The camera main body 2 has a ring-shaped bayonet mount 
501 on the inner front face thereof as shown in Fig. 4, and 
to this bayonet mount 501 , the photographic lens 301 is attached . 
On the side of the mount 501, a detach button 503 is provided, 
and by depressing this detach button 503, the photographic lens 
can be detached by being rotated, whereby the photographic lens 
301 can be interchanged. 

[0016] The photographic lens 301 includes, as shown in Fig. 
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5 and Fig. 6, a cylindrical lens barrel 3011, a rear group lens 
barrel 3012 housed in the base end side inside the lens barrel 
3011, a front group lens barrel 3013 provided forward of the 
lens barrel 3011, a rear group lens 3014 attached and supported 
to the rear group lens barrel 3012, and a front group lens 3015 
attached and supported to the front group lens barrel 3013, 
wherein the lens barrel 3011 is bayonet-coupled to the mount 
501. The rear group lens barrel 3012 and the front group lens 
barrel 3013 are coupled to the lens barrel 3011 by cam-coupling, 
etc., respectively, and in response to rotation of the lens 
barrel 3011, the rear group lens barrel 3012 and the front group 
lens barrel 3013 are movable so as to advance and retreat on 
the optical axis with respect to the lens barrel 3011. 
[0017] The camera main body 2 is provided with a CCD 303 as 
an image pickup device on a rear position of the optical axis 
L of the photographic lens 301, and between the CCD 303 and 
the photographic lens 301, a relay lens system 302 for forming 
images of subject light from the photographic lens 301 on the 
CCD 303 is provided. 

[0018] Thus, the relay lens system 302 is used for the following 
reason. That is, when an interchangeable lens of a silver salt 
single lens reflex camera is used as the photographic lens 301, 
to secure an angle of view equivalent to that of the silver 
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salt single lens reflex camera, the size of the CCD 303 must 
be set to the same size as the film, however, such a large-size 
CCD is extremely poor in yield and difficult to be manufactured. 
On the other hand, when using a small-sized CCD, the same angle 
of view as that of the silver salt single lens reflex camera 
cannot be secured, and wide-angle photographing cannot be 
carried out. Therefore, a relay lens system 302 is arranged 
rearward of the focal point of the photographic lens 301 to 
secure the angle of view equivalent to that of the silver salt 
single lens reflex camera by the downsized CCD. 
[0019] The lens system of this embodiment is formed by an 
electronic mount, and a drive source for AF (auto-focus) and 
AE (auto-exposure) is provided inside the photographic lens 
301. From the camera main body 2 side, only the photography 
control values are transmitted to the photographic lens 301 
via the terminals 502 (Fig. 4) provided on the mount 501, and 
a microcomputer 310 (referred to as a lens microcomputer in 
Fig. 10) inside the photographic lens 301 controls the drive 
source and carries out photographing operations. 
[0020] In addition, as shown in Fig. 5 and Fig. 6, near the 
mount 501 inside the camera main body 2, a long gear 506 to 
be driven and rotated by the motor (40 in Fig. 10) is disposed 
so that its longitudinal direction is turned toward the optical 
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axis L. On the other hand, on the outer circumference of the 
mount 501, a gear 501a is also formed, and the gear 501a and 
the long gear 506 of the mount engage with each other . Therefore, 
by rotational driving of the long gear 506, the mount 501 moves 
to advance or retreat in the optical axis L direction while 
being guided by a guide member that is not shown, and according 
to this, the lens barrel 3011 bayonet-coupled to the mount 501 
moves to advance or retreat in the optical axis direction, and 
furthermore, the rear group lens barrel 3012 and the front group 
lens barrel 3013 cam-coupled to the camera lens barrel 3011 
advance or retreat in the optical axis direction in response 
to advance and retreat of the camera lens barrel 3011. 
[0021] Herein, in the state in that the camera lens barrel 3011 
retreats to the maximum, as shown in Fig. 6, the front end of 
the camera lens barrel 3011 becomes equal in level to the front 
face of the camera main body 2, the front group lens barrel 
3013 is completely housed inside the lens barrel 3011, and the 
photographic lens 301 is almost entirely collapsed to the 
inside of the camera main body 2. To the contrary, when the 
lens barrel 3011 protrudes to the maximum, as shown in Fig. 
5, the lens barrel 3011 except for its rear portion projects 
from the camera main body 2, the lens barrel 3013 except for 
its rear portion projects from the lens barrel 3011, and 
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accordingly, the photographic lens 301 projects from the camera 
main body 2 . 

[0022] Such advancing and retreating of the photographic lens 
301 are carried out by operating a photographic lens moving 
switch 505 formed of a slide switch provided on the left side 
face of the camera main body 2. Namely, when the switch 505 
is slid forward (the advancing direction of the photographic 
lens 301) (the state of Fig. 3), the long gear 506 is rotated 
in a predetermined direction by the long gear drive motor 40, 
and the photographic lens 301 advances and projects. To the 
contrary, when the switch is slid rearward (the retreating 
direction of the photographic lens) , the long gear 506 rotates 
in the reverse direction, and the photographic lens 301 
retreats and collapses. 

[0023] When the photographic lens 301 retreats, the mount 501 
on the rear end of the photographic lens comes into contact 
with the relay lens system 302 arranged on the rear side of 
the optical axis of the photographic lens 301. Therefore, to 
avoid this contact, in this embodiment, when the photographic 
lens 301 collapses, the relay lens 302 moves sideward 
orthogonally to the optical axis L so as to be retracted from 
the retreating path of the photographic lens 301 as shown in 
Fig. 7 through Fig. 9, and returns to the original position 
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on the optical axis when the photographic lens 301 projects. 
Retracting and returning of the relay lens system 302 is carried 
out via a link mechanism (not shown) that is structured as 
generally known for supporting the relay lens system302, and 
interlocked with advance and retreat of the photographic lens 
301 based on the operation of the photographic lens moving 
switch 505. 

[0024] The CCD 303 is positioned so as not to contact with the 
mount 501 even when the photographic lens 301 collapses, so 
that it is not necessary to retract the CCD. 

[0025] On the right side of the camera main body 2, a slot 4 
for loading a memory card 8 is provided, and into this slot 
4, the memory card 8 as an example of a recording medium is 
inserted. By the side of the slot 4 of the camera main body 
2, a connector 214 for connecting the digital camera 1 to a 
personal computer 19 (Fig. 10) is provided. 

[0026] Furthermore, on the back face of the camera main body 
2, a taken image monitor display (corresponding to a 
viewfinder) and a liquid crystal display (hereinafter, 
referred to as an LCD part) 10 for reproducing and displaying 
a recorded image are provided. Furthermore, on the lower right 
of the back face of the camera main body 2, a compression ratio 
setting slide switch 12 for switching and setting a compression 
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ratio K for image data to be recorded on the memory card 8 is 
provided. This digital camera 1 can select two compression 
ratios K of 1/8 and 1/20, and for example, when the compression 
ratio setting switch 12 is slid to the right, a compression 
ratio K = 1/8 is set, and when it is slid to the left, a 
compression ratio K = 1/20 is set. 

[0027] Below the compression ratio setting switch 12, a 
photographing/reproduction mode setting switch 14 that 
switches the "photographing mode" and the "reproduction mode" 
is provided. The photographing mode is for carrying out 
photographing, and the reproduction mode is for reproducing 
and displaying a taken image recorded on the memory card 8 on 
an LCD part 10. The photographing/ reproduction mode setting 
switch 14 is also formed of a slide switch, and for example, 
when it slides to the right, the reproduction mode is set, and 
when it slides to the left, the photographing mode is set. 

[0028] Above the LCD part 10, four serial push button switches 
SW are arranged. The two left and right buttons 6 and 7 are 
assigned with a frame advance function when reproducing 
recorded images. The switch 6 is for advancing the frame in 
the direction of increasing the frame number (photographing 
forward direction) of the recorded images (hereinafter, 
referred to as UP switch) , and the other switch 7 is for 
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advancing the frame in the direction of decreasing the frame 
number of the recorded images (hereinafter, referred to as DOWN 
switch) . 

[0029] In addition, on the upper face of the camera main body, 
a power supply switch PS formed of a rotary switch is provided, 
and by the side of the power supply switch PS, a shutter button 
9 is provided on the upper face of the gripping portion G. The 
inside of the gripping portion G is formed into a battery 
chamber, and two size AA batteries El and E2 as a drive source 
are housed therein. 

[0030] Furthermore, on the front face upper side of the gripping 
portion G, a flash 504 that automatically emits light according 
to the luminance is provided. 

[0031] Fig. 10 is a block diagram showing the control system 
of the digital camera 1 . 

[0032] The CCD 303 photoelectrically converts an optical image 
of a subject formed by the photographic lens 301 and the relay 
lens 302 into image signals (signals composed of signal rows 
of pixel signals photodetected by the pixels) of color 
components of R (red), G (green), and B (blue) and outputs these . 
The timing generator 314 generates various timing pulses for 
controlling the driving of the CCD 303. 

[0033] The timing generator 314 generates a drive control 
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signal of the CCD 303 based on a reference clock transmitted 
from the timing control circuit 202* The timing generator 314 
generates clock signals, for example, a timing signal for 
starting/ending integration (starting/ending exposure) , 
readout control signals for photodetecting signals of pixels 
(horizontal synchronizing signal, vertical synchronizing 
signal, and transfer signal, etc.), and outputs these to the 
CCD 303. 

[0034] The signal processing circuit 313 applies predetermined 
analog signal processing to image signals (analog signals) 
outputted from the CCD 303. The signal processing circuit 313 
has a CDS ( correlation double sampling) circuit and an AGC (auto 
gain control) circuit, reduces noise in the image signals by 
the CDS circuit and adjusts the levels of the image signals 
by adjusting the gain of the AGC circuit. 

[0035] The A/D converter 205 converts the pixel signals of the 
image signals into 10-bit digital signals. The A/D converter 
205 converts the pixel signals (analog signals) into 10-bit 
digital signals based on an A/D converting clock inputted from 
the timing control circuit 202. 

[0036] The black level correction circuit 206 corrects the 
black levels of pixel signals A/D-converted by the A/D 
converter 205 (hereinafter, referred to as pixel data) to a 



-14- 




reference black level . The white balance circuit (hereinafter, 
referred to as WB circuit) 207 converts the levels of the pixel 
data of color components of R, G, and B so that the white balance 
is also adjusted after y correction. The WB circuit 207 converts 
the levels of the pixel data of the color components of R, G, 
and B by using a level conversion table provided inside the 
total control part 211. The conversion coefficients 
(characteristic gradients) of each color components of the 
level conversion table are set for each taken image by the total 
control part 211. 

[0037] The y correction circuit 208 corrects the y 
characteristics of the pixel data. The y correction circuit 

208 has, for example, six different y correction tables 
including different y characteristics, and y-corrects the pixel 
data by using a predetermined y correction table according to 
the photographing scene and conditions. 

[0038] The image memory 209 is a memory for storing pixel data 
outputted from the y correction circuit 208. The image memory 

209 has a storage capacity of one frame. Namely, when the CCD 
303 has pixels of n lines x m rows, the image memory 209 has 
pixel data storage capacity of n x m pixels, and the pixel data 
are stored in corresponding pixel positions. 

[0039] The VRAM 210 is a buffer memory of image data to be 
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reproduced and displayed on the LCD part 10. The VRAM 210 has 
a storage capacity of image data corresponding to the pixel 
number of the LCD part 10. 

[0040] In a photographing standby state, the pixel data of 
images taken every 1/30 seconds by the CCD 303 is subjected 
to predetermined signal processing by the A/D converter 205 
through the y correction circuit 208, and then stored in the 
image memory 209 and transferred to the VRAM 210 via the total 
control part 211, and displayed on the LCD part 10. Thereby, 
a photographer can view the subject image by the images 
displayed on the LCD part 10. In the reproduction mode, after 
the images readout from the memory card 8 are subjected to 
predetermined signal processing by the total control part 211 
and then transferred to the VRAM 210, they are reproduced and 
displayed on the LCD part 10. 

[0041] At this point, the total control part 211 judges the 
contrast at the center of the image data of the image memory 
209, and controls the AF actuator 205 via the lens microcomputer 
310 so that the contrast becomes maximum to maintain the focused 
state . 

[0042] The stop control driver 204 controls the lens f-number 
to a set value, and is controlled via the lens microcomputer 
310 like the AF actuator 205. Data transmission from the camera 
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main body 2 side to the photographic lens 301 side is carried 
out via the data transmitting terminals 502 provided near the 
mount 501 and the terminal 320 on the photographic lens side. 
[0043] The card I/F 212 is an interface for writing and reading 
image data on and from the memory card 8. The communications 
I/F 213 is an interface according to the USB standards for 
externally connecting the personal computer 19 so as to make 
communications . 

[0044] The RTC 219 is a clock circuit for managing the 
photographing time, and is driven by a separate power supply 
that is not shown. 

[0045] The operation part 250 includes the above-mentioned UP 
switch 6, the DOWN switch 7, the shutter button 9, the power 
supply switch PS, the compression ratio setting switch 12, and 
the photographing/reproduction mode setting switch 14, etc. 

[0046] The total control part 211 consists of a microcomputer, 
and totally controls the photographing operations of the 
digital camera 1 by organically controlling the driving of the 
members inside the photographic lens 301 and the camera main 
body 2. 

[0047] The total control part 211 includes a filter part for 
filtering and a recording image generating part for generating 
thumbnail images and compressed images for recording 
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processing of the taken images, and includes a reproducing 
image generating part that generates reproducing images for 
reproducing images recorded on the memory card 8 on the LCD 
part 10. 

[0048] The filter part corrects the image quality concerning 
the outline by correcting high-frequency components of images 
to be recorded by a digital filter. The filter part has a total 
of five digital filters for each of the compression ratios K 
= 1/8 and 1/20, that is, a digital filter for standard outline 
correction, and two types of digital filters for enhancing the 
outline and two types of digital filters for attenuating the 
outline with respect to the standard outline correction. 
[0049] The recording image generating part generates thumbnail 
images and compressed images to be recorded on the memory card 
8 by reading pixel data from the image memory 209 . The recording 
image generating part reads out pixel data at predetermined 
intervals horizontally and vertically while scanning the data 
in the raster scanning direction from the image memory 209, 
and successively transfers the data to the memory card 8, 
whereby recording the data on the memory card 8 while generating 
thumbnail images. 

[0050] The recording image generating part reads out all pixel 
data from the image memory 209, applies predetermined 
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compression according to the JPEG format by means of two- 
dimensional DCT conversion and Huffman coding, etc., to these 
pixel data to generate compressed image data, and records the 
compressed image data on the original image area of the memory 
card 8 . 

[0051] When photographing is instructed by the shutter button 
9 in the photographing mode, the total control part 211 
generates a thumbnail image of an image taken in the image 
memory 209 after the photographing instruction and a compressed 
image compressed by the JPEG format at a compression ratio K 
set by the compression ratio setting switch 12, and stores these 
images together with tag data (data of frame number, exposure 
value, shutter speed, compression ratio K, photographing date, 
scene data, and image judgement results, etc.) concerning the 
taken image in the memory card 8. 

[0052] For the image recorded by the digital camera, images 
of 230 frames at a compression ratio of 1/20 can be stored in 
the memory card when the capacity of the memory card 8 is set 
to 64MB, and for each frame, a tag portion, image data 
(1600x1200 pixels) with high resolution compressed according 
to the JPEG format, and image data (160x120 pixels) for 
thumbnail display are recorded. It is possible to handle the 
data as an EXIF-format image file on a frame basis. 
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[0053] In the digital camera shown in Fig. 1 through Fig. 10, 
after photographing is carried out by projecting the 
photographing lens 301, the photographic lens moving switch 
505 is slid to the collapsing side to collapse the photographic 
lens 301 after finishing photographing. Thereby, projection 
of the photographic lens ' disappears and the camera becomes 
convenient to be carried about when photographing is not 
carried out. When photographing is carried out again, the 
photographic lens moving switch 505 is slid to the advance side 
to project the photographic lens 301. 

[0054] Processing when the photographic lens 301 collapses is 
described with reference to the flowchart of Fig. 1. 
[0055] In this embodiment, inside the camera main body 2, a 
lens lock mechanism which is not shown and disables advance 
and retreat operations of the photographic lens 301 is provided, 
and when the power supply switch PS is off or the photographic 
lens 301 projects, the photographic lens is locked by the lock 
mechanism, and unless an unlocking instruction is outputted, 
the photographic lens 301 is not made to advance or retreat 
even when the photographic lens moving switch 505 is operated. 
[0056] First, in Step (hereinafter, abbreviated to #) 10, when 
it is judged that the slide switch 505 for photographic lens 
moving is slid to the collapsing side (YES in #10), it is 
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investigated whether the camera is under photographing. When 
it is under photographing (YES in #20), the lens must not be 
collapsed, so that the lens is maintained as locked in #30 and 
prohibited from retreating, and then the process returns. Even 
when it is not detected in #10 that the slide switch 505 is 
set to the collapsing side (NO in #10) , collapsing is not 
necessary, so that the process returns. 

[0057] In #20, when the camera is not under photographing (NO 
in #20) , the lens is unlocked in #40, power supply to the 
photographic lens is cut off in #50, and then the LCD part 10 
is made to display that photographing is disabled in #60. Then, 
the long gear 506 is rotated in #70 to retreat the photographic 
lens 301 until the lens collapses into the main body, and then 
the process returns. At the same time as retreating of the 
photographic lens 301, the relay lens system 302 moves and 
retracts sideward to avoid contact with the photographic lens. 
According to collapse of the photographic lens, the projection 
of the photographic lens disappears, and the camera becomes 
convenient to be carried about when photographing is not 
carried out . 

[0058] In the above-described embodiment, a lens for a silver 
salt single lens reflex camera is used as the photographic lens 
301, however, it is also possible that an interchangeable lens 
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exclusive for a digital camera is used as the photographic lens . 
In this case, the above-described problem on the angle of view 
does not occur, so that the relay lens system may become 
unnecessary. 

[0059] In the above-described embodiment, the photographic 
lens 301 in a collapsed state is completely housed inside the 
camera main body 2, however, in the case where a lens for a 
silver salt single lens reflex camera is used, the length 
differs depending on the lens. However, it is not necessary 
to completely house all lenses of the photographic lens inside 
the camera main body 2, and generally, no practical problem 
occurs as long as a photographic lens to be normally used is 
completely housed inside the camera main body 2, and even when 
a part of the lens projects from the camera main body, this 
does not change the effect of increase in portability of the 
camera more than in the case where the camera is in use. 
[0060] In addition, when the photographic lens 301 retreats, 
the relay lens system 303 moves and retracts sideward 
orthogonally to the optical axis L, however, the moving 
direction of the relay lens system 202 is not limited thereto, 
and for example, it may move to the CCD 303 side rearward of 
the optical axis direction, or may be rotated by 90 degrees 
so that the optical axis L and the axis of the relay lens system 
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become orthogonal to each other. When the relay lens system 
is composed of a plurality of lenses, the moving directions 
of the lenses may be different from each other. 

[0061] In addition, as the advancing and retreating mechanism 
of the photographic lens, a system in which the long gear 506 
and the gear 501a on the outer circumference of the mount 501 
are engaged with each other to rotate the long gear 506 is 
employed, however, the mechanism is not limited thereto. 

[0062] 

[Effects of the Invention] Since the invention is described 
above, and when photographing is not carried out, the 
photographic lens is moved to retreat rearward of the optical 
axis direction by the moving means so as to collapse to the 
inside of the camera main body, whereby the photographic lens 
can be housed inside the camera main body. Therefore, when 
photographing is not carried out, the entirety of the camera 
can be made compact and the trouble in that the photographic 
lens projects and inconvenience when the camera is carried 
about can be eliminated, whereby portability is improved. 
[0063] In addition, when the photographic lens is also 
attachable to a silver salt single lens reflex camera, a 
photographic lens of a silver salt single lens reflex camera 
can be used as it is, whereby the advantages of the silver salt 
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single lens reflex camera can be effectively utilized. 
[0064] In addition, when the relay lens system arranged on the 
optical axis of the photographic lens is retracted from the 
retreating path of the photographic lens when the photographic 
lens collapses, it can be prevented that the photographic lens 
comes into contact with the relay lens system when the 
photographic lens collapses and the relay lens system disturbs 
the collapsing operation, so that collapsing operation of the 
photographic lens can be smoothly carried out without 
hindrance . 

[BRIEF DESCRIPTION OF THE DRAWINGS] 

[Fig. 1] A drawing equivalent to a sectional plan view of a 
digital camera relating to an embodiment of the invention. 
[Fig. 2] A back view of the same digital camera. 
[Fig. 3] A side view of the same digital camera. 
[Fig. 4] A front view of the camera main body of the same digital 
camera when the photographic lens is detached. 
[Fig. 5] Amain part sectional view of the same digital camera, 
and a block diagram showing a control system of the digital 
camera shown in Fig. 1 through Fig. 3. 

[Fig. 6] Amain part sectional view of the digital camera when 
the photographic lens collapses. 

[Fig. 7] A drawing equivalent to a sectional plan view of the 
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digital camera when the photographic lens collapses. 
[Fig. 8] A back view of the digital camera when the photographic 
lens collapses. 

[Fig. 9] A side view of the digital camera when the photographic 
lens collapses. 

[Fig. 10] A block diagram showing the control system of the 
digital camera shown in Fig. 1 through Fig. 9. 

[Fig. 11] A flowchart showing collapsing processing of the 
photographic lens . 

[Description of Symbols] 
1: digital camera 
2: camera main body 
10: LCD part 
301: photographic lens 
302: relay lens system 
303: image pickup device 
501 : mount 

501a: gear (moving means) 

505: photographic lens moving switch 

506: long gear (moving means) 
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[Fig. 11] 

Collapsing processing 

#10 Lens moving slide switch set to the collapsing side? 
Return 

#20 In process of photographing operation? 

#30 Maintain the lens lock 

Return 

#40 Unlock the lens 

#50 Cut-off the power supply to the lens 

#60 Display photographing disabled on the LCD part 

#70 Lens retreat 

Return 

[Fig. 10] 

301 Silver salt SLR lens 

302 Relay lens 

313 Signal processing 

206 Black level correction circuit 

207 WB circuit 

208 y correction circuit 

209 Image memory 

314 Timing generator 
202 Timing control circuit 
21 1 Total control part 
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250 


Operation Dart 






205 


AF actuator 


310 


Lens microcomputer 


40 


Long gear drive motor 


213 


Communications l/F 


19 


Personal computer 


212 


Card l/F 


8 


Memory card 



Fig.7 



Fig.8 



3oi r 






CO 



il 
I 



8" 
r~ 

!r 

i 



5 j 

i 




Fig.11 
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